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Abstract 
Association between different sensation seeking traits and related phenotypes with a serotonin transporter gene promoter 
polymorphism (5-HTTLPR) and serotonin 2C receptor (5-HT2CR) was studied in the male sample (university students, 16-26 
years old). Sensation seeking traits correlated with Big 3 personality traits (Extraversion, Psychoticism, Neuroticism) and 
temperament traits (Novelty seeking and Harm avoidance). Polymorphism of 5-HTTLPR did not account for individual 
differences in personality traits but was associated with variation in Thrill and Adventure Seeking for everyday activities. 
Polymorphism of 5-HT2CR was related to individual differences in Boredom Susceptibility. 
 2013 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Sensation seeking is a personality construct, connected with individual differences in sensitivity to 
environmental stimulation (or in optimal level of desired stimulation and arousal). Sensation seeking construct 
for novel, complex, and intense sensations and experiences and the willingness to take risks for the sake of such 
experience 1], or as a trait defined by the seeking of varied, novel, complex, and intense sensations and 
experiences, and the willingness to take physical, social, legal, and financial risks for the sake of such experience  
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[2, p. 27]. Zuckerman postulates multilevel approach, showing associations of sensation seeking with seven levels 
 from genetics and neurology to psychological processes. 
1.1.  Sensation seeking in the personality structure 
Sensation seeking manifests itself in high-risk behaviour, lifestyle and has relations with psychological traits 
and biological features. The sensation seeking construct contains four independent factors  Thrill and Adventure 
Seeking (TAS), Experience Seeking (ES), Disinhibition (Dis) and Boredom Susceptibility (BS) [3], [2]. From the 
very first studies the evidence is found for the association of sensation seeking with augmentation reduction, 
arousal seeking tendency, novelty experiencing, novelty seeking [3]. Sensation seeking (general or its scales) 
correlates with Psychoticism, Extraversion, Openness to Experience and Agreeableness [4]. 
In the Eysenck biological model of personality sensation seeking is included in the extraversion dimension [5]. 
But at the same time sensation seeking has strong relations with impulsivity and considered to be one of four 
distinct constructs of impulsivity (urgency, lack of planning, lack of perseverance, and sensation seeking) [6], [7]. 
Strong co-relations of sensation seeking and impulsivity are confirmed in the factor analysis of scales, which can 
be used in the comparative studies (in the studies of both human and non-human species). As a result of this 
analysis Zuckerman and Kuhlman proposed an Alternative Five-Factor Model, where sensation seeking 
(Impulsive Unsocialized Sensation Seeking) is one of the broad primary factors together with Sociability, 
Neuroticism-Anxiety, Aggression-Hostility, and Activity [8]. In other words Impulsive Unsocialized Sensation 
Seeking turns to be subtrait of extraversion and psychoticism in the Eysenck personality model, and subtrait of 
extraversion and neuroticism in the Big 5 model. 
1.2.  Genetic and environmental influences on sensation seeking 
Association between genetics and behaviour is studied by comparing relatives to assess the heritability of a 
particular trait and by using molecular genetic methods to compare genetic polymorphism with trait variation [9]. 
Genetic analysis of sensation seeking begins with the twin study, which results were published in 1980 [10]. In 
this and later studies, limited to the twin, extended twin and family designs, sensation seeking receives 
moderately high heritability values, (ranging from 30% to 70%) [11], [12] [13]. Parent-offspring correlations 
range between 0.0 and 0.3 [14]. The role of common (shared by pedigrees) and unique (specific to individual) 
environmental factors is not clear: in some studies the significant influence of common environment on sensation 
seeking variation was not found [11], [15], [16], [12]. The other  found some evidence for common 
environmental influences (not higher, than 20%) [17]. About 30% of genetic variability was found to be sex-
specific [10], [17]. 
Sensation seeking (novelty seeking) is the first personality trait that became the subject of molecular-genetic 
analysis [18], [19]. Polymorphism of dopamine receptor D4 (DRD4) was found to relate to the individual 
differences in sensation seeking, but later in the meta-analysis of 20 DRD4 studies this relation was not 
confirmed [20]. The study of association between sensation seeking and the COMT and BDNF functional 
polymorphisms showed gene gene interaction effect for dimensions of sensation seeking [21]. Several studies 
have found a relationship between the 5-HTPLPR polymorphism and sensation seeking [22]. It was demonstrated 
that the low-activity S allele of the 5-HTTLPR polymorphism is related to susceptibility to high-risk behavior, 
but some studies do not confirm these findings [23]. 
The aim of our study was to test whether serotonin transporter polymorphism (5-HTTLPR) and serotonin 2C 
receptor polymorphism (5-HT2CR) associate with individual differences in sensation seeking and related 
personality dimensions. 
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2. Method 
A total of 372 respondents (university students, males, age 16  26) were genotyped for polymorphisms of 2 
genes and reported to the items of 3 personality questionnaires: 
1. Russian version of sensation seeking scale (SSS), which contains Thrill and Adventure Seeking for extreme 
activities like parachuting (TAS 1), Thrill and Adventure Seeking for everyday activities (TAS 2), Experience 
Seeking (ES) and Boredom Susceptibility (BS). 
2. Temperament and Character Inventory (TCI), [24]. In analysis we included only two dimensions of 
temperament  Novelty seeking and Harm avoidance. 
3. Eysenck personality questionnaire (Extraversion, Psychoticism, Neuroticism) 
Correlations between variables were performed using Spearman rank correlations. Sensation seeking and other 
personality variables were compared between different genotypes using one way ANOVA 
3. Results 
Correlation analysis shows not high, but significant relations between sensation seeking and basic personality 
traits (Table 1). Harm avoidance is connected with sensation seeking more closely, than Novelty seeking, and it 
points to the important role of emotional component in sensation seeking dimension. 
Table 1. Correlations between sensation seeking and personality traits (N= 372) 
Sensation seeking Novelty 
seeking 
Harm-
avoidance 
Extraversion Psychoticism Neuroticism 
TAS 1 .10*** -.28*** .14** .06 -.18*** 
TAS 2 .16*** -.29*** .20*** .20*** -. 14** 
ES ..35*** -.22*** .38*** .15** -.03 
BS .15* -.28*** .29*** .19*** -.07 
Novelty seeking  .14* .34*** .15* .39*** 
Harm avoidance .14*  -.36*** -.04 .51*** 
*  p<0.05 
**  p<0.01 
***  p<0.001 
 
The level of the correlation makes it possible to expect that variation of different personality traits will not be 
related to polymorphism of one and the same gene. Results confirm this expectation (Table 2). 
Table 2. Association of genetic and psychological variation 
Sensation seeking 5-HTTLPR 5-HT2CR 
 F Sig F Sig 
TAS 1 1.862 0.157   
TAS 2 2.879 0.058   
ES 1.879 0.154 4.728 0.030 
BS     
General sensation seeking 3.013 0.051   
Harm avoidance .  6.857 0.009 
 
Variation of the Big 3 traits (Extraversion, Psychoticism, Neuroticism) and of temperament trait Novelty 
seeking does not relate to genetic variation (polymorphism of serotonin transporter gene and polymorphism of 
serotonin receptor genes). Significant relations with genetic variation are found only for Harm-avoidance, Thrill 
and Adventure Seeking for everyday activities and Experience Seeking. 
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4. Conclusions 
This study was designed to investigate the relationships between two serotonin genetic polymorphisms with 
sensation seeking. These findings support a possible role for genetically based structural variation in serotonin 
transporter gene 5-HTTLPR and serotonin 2C receptor (5-HT2CR) in sensation seeking. 
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